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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE D*UN 
PUTTS, NOTAMMENT D'UN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRONgONS TUBULAIRES ABOUTES INITIALEMENT 
SOUPLES, ET DURCIS IN SITU 

U presente invention oooocrae un proc^kjxwforcretchcmijerttapuitj, 
notamment on pints de forage ptoolicr, an moyea d'un ensemble de troncoas tubulaires 

- ou pttTonoet ♦ siinilatres, imtialcmeat souples, tptes k toe replices In np lwIinj Je mcnt 
tur dks-mtae* pour toe mtroduites dans le puiti, puis a toe depliee* rirfblement toots 

5 1'cffet d'uae pressiou interne pour prendre one forme cytindrique, et enfiu a toe 
gjgidifito a situ par polvmenntjoo de lew paroi, I'eocombremenl transversal d'une 
preTormc reptiee ctsat de dimension marinak sensiWement infeneure a son diametre 
interne a Vital deplit. el lesdiles prtTonnes possAJant one portion d'extrtmit* dont le 
diametre - aprts depiiernent - est legerement supencur a cclui de la preTorme, oe qui 

10 pennet leur jonction boot-4-bout par emboftement, avec tecouvrement de ladite portion 
d'exteoiti 

Ainsi, en recouraat a ce type de preTbrmc, qui est connue en soi 

- notamment par le document WOA-94/21887 - il cat possible d'obtenir un cfcemisagc 
d'un diametre constant sur tome la tongiawdupdts. 

15 A eel egard, U convient de rapoder qu'avec des cheroisages (ou triages) 

trmdiUonneU oosunltucs par dee cubes en ader, on cat oblig* d'utiliser dec troncoas 

m^iJ>« Tf fflft^piiytff XinmMm HAimttfll «i cfiraction du food du puitS. CC qui POSC 

des problexnesd'initallato et d'expidtation uiteneure du puits. 

L'objectif de I •invention est de proposer un procectt de forage ct de 
20 chemisage du puits, a Tside de preYormes du type meationnd d-dessus, qui puisse toe 
mi» en ocuvre de raaniere simple ct rapide, i faibic coot. 

Pom cela. et conlonndment a 1 'invention, on commence par mettre en 
plsttun premier tronc^ 
tronoon dtant tournee vers le be*. 
25 UprccWsefaoHnventa 

a) on Tait passer axialement, de haut en bas, a travers ledit troocoo, un 
outil de forage, ct on fore au-dessous et dans le protongement de ce troooon un trou de 
fcjnneetdeprc/ondeuradapteea 

b) on retire IVxmlde forage; 

30 c) on mtroduit uae preTbrme, a I'tat replie\ a rinteneur du pints en la 

feisant traverser ktroiic^ 



27419*7 



2 

du tnw, sa portion d'entrtmit* haute venanl se placer i riatencur dc U portion d'ex- 
u^tfeTargicdutraipoo ; 

d) on introduit on ctment fluide au food du trou, autour de U portion 
d'exaemi^ basse de U preTorme ; 
5 e) on introduit un fluide sous pressoo, de densit* supeneure a la density 

du oiment, It rintcricur de U preTorme *Tm de U cfcpiier radudement, pfogressivement de 
bis en haul, en refouUnt le ci meat . element debasenbaut, autour de U pttTonne, 

centre Ka patoi du trou ; 

OtoutenmaioienamUpieT^ 

10 psroipourUpolyiiienscr; 

g) le ciment ayant prii. et ia preTorme ayaat durci pour coustitucr un 
txonoon tubulate ri gide de chemtsage, on retire axialement la outilUges ayant senri au 
gooilase el a U pdymeiisati on 

b) on reltere federation pour ks troncom auivanta, jusqu*a obtenir U 
15 longueur de ptata chemise* souhajtec 

Lorsque, cotnme ceU sera expuque* plus loin, la preTorme presents des 
reserves de resine antes a migrer vers rexterieur pour former des verrous aimulaires 
d*&aacfaelte\ le poritioiineraem de ces verrous est rfali* au del*it de Tftape f ri-dessux. 

r>roanierepardaiUererjiert 

20 genre tre pa n, ajite a ticcupcri^ 

premier *at d'eocombremenl minimal, \m permettant de passer a rinterieurdu troocon 
deja en place un second Oat, d*eocomt*emetf inte^^ 
priiidpalcdutroueCuntrc^ 

parue du Uoudestioeesre<TvoirU portion dsxgiedelaprtTorme. 
25 Duauomodedere^iaatta 

a ta polymelrisBiion de la prtTorrnc, ainsi o^*a ladisuibution du ciinent^cGoipreial une ttte 

adouble valve placee en pu^ 

niade de gonfiage a lliilerieur 

L'instattation de forage el de chemisage, qui fait egalement partie de U 
30 prfsentoravarion^serva*^ 

qu'dkcoinpread^ente^deiwits: 

- use bobine de stockage et de reception, a Mat enroule. de ladite 

preTorme; 

- une ttte surplombani r entree du puits, apte a pcrmettre le guidage et 
35 I'mtroo^ou. daw le puits, deU 

du puts ainsa qu'an gonflage et a la pdyinensationdeUrjrtforme ; 
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- des bobines de stockage k I *aat enioutt de tubes mettlliques cTastique- 
meat deTonnables antes I faire demote ctramttteftfitt 

de ces tubes eontenant an dMc servant a Palimentation de la preTonne en eourant 
dectrique; 

- un geoerateur de couranl flectrique, 

D'autres caracten»tiquea et avantages de I'lnvention apparattront de la 
description et des detains annexes qui en represented, a simple litre d*exemples non 
limitatifs un mode de raise ca oeuvre preTM, ainsi que Pimtiilmtion coo e s p o nda n t e. 

Surccsdessias: 

- les figures I a 4 soot des vues scbtaatiques, en coape axiaic, inontrant 
lesdifTeteatas e*tapes de I V>peratuxide forage de la partie de pails qui doit recevoir la 
preTonne ; 

• la figure 5 est unc vue scheniatique d'une preTonne et de l'outillage dont 
eUecstsoUchire^avaiitmisecnpUcc.daQskrwts; 

- les figures 6 et 7 sort des vues partiellcs de I'extxemiU basse de la 
preTonne, destittees a tllustrer le principc de la double valve dont est pourvue U tete 
d'ootaisge: 

-lesngura8al5illustrtot Ictm^rcnicset^^tiijactni^d 1 ^ 
preTorme an bout d'un aoaoon deja en place ; 

- la figure 16 represente schcmauquemcaU en coupe axiaic, un poits 
cneraJsri par trois trorj9ociiooaxisuxabouies ; 

- la figure 17 est one vne schematique moatraat les different! maleneU 
cooritutifs de ISnttallatiofi, situer en surface (tete de puiii) ; 

-les figures 18130-aecbelleplus petite > fllustrent k fo ac t kxaernentde 
I'uistallauon an oours des duTereatta crapes dnctiernisage. 

La figure 1 represente rexticrnite* basse d'un puits vertical en oours de 
forage et de chonismge. Cc puit*, incwnpletemettt foie\ comporte un crjemismgc deja en 
place sous forme d*un tubecyUndriqoe rigkle2 presentant unc portion d'extrfmite* basse 
20envgie. 

Udiametre D deeette partie 20 est Wgercment pins grand que le disroetre 
d de la partie prindpale 2, a bien qu'il est possible d*embotter les una dans les autres des 
troocons 2, svec reoouvrement des parties d'extremite* 20. 

Lenoricondechemisage2e^ 

que 200. 

Noos allocs mai ntenant decrire de quelle maniere va toe mis en place, k 
1'atde du pror^de rinvenn^ le tn^ 
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Four cda. commc itlustre tux figures I k 4, on commence par forer un 
trou destine* a recevoirce troncon. 

A cct cffd on utilise un outil de forage 1, du genre trepan, qui a U 
particularite de pouvoir etre retract* on dilate radialement. dins trots *ttts d'encom- 
5 bcememdUTefeats. 

Dans un premier tot, illustrc a U figure 1, l f outil est rctrac* au maximum 
de idle maniere que mm plus grsnde dimension transversale autorise son librc passage a 
I 'iateneur du troncoo 2, sjdalement a traven ceiui-cL 

Dracete^soaeoMmbranem 
10 De mamere count*, r outil de forage 1 est fix* a l'extremitd (Tune uge 

tobolaire 10, qm portc k moceur d'entretnement (non represent*) de Toutil en rotation, et 
les organes assunml son denotement ou ta (^traction radiak. 

Comroe on le vena plus kin, la tige 10 est montee a I 'extremite* d 'on tube 
mltalliquc apte k toe enroule* sur un tambour recepteur dispose* en surface, en tele de 
15 puits. 

Dans un second &at de denotement radial. Ulustre k ta figure 2, U parte 
coopsmtc 12 ck TouUl posse<le un dismetrc dc timvmiJ *en»UaiH»tegil aD. 

L'oufil ayant ft* descendu axialement dans k puibK i travels le tnbage 2 
deja en place, oo provoque ce deploiement radial au diametrc D lorsqu'il est arrive* 1 
20 1 *fat*i«»r a* i« pntirm 30 On «grionnc aloes 1 'outil en rotation, lout en pcursai- 
vssusadescentecomineulostrep^ 1. 

On le^ise sinsa k forage d*un tm 
troncoo 2. dans k prokogemcnt de celui<i, dans k sol S. 

La profoodeur de forage correspond a la longueur du 1x00900 que I *oo 

25 souhaite rnettre en place* 

L'outil 1 possededes organes de coupe additionnels 11 qui peuventetre 
deploy** radialetncot a un diametre rapeneur a D. ifio de pouvoir reoevoir la portion 
dusjk du tronooo k rocttre en place. 

Conune itlustre* k la figure 3, par remontee de l'outil selon Pj„ oo realise 
30 wn flfTgifT"*-* dn ***** Im^m^ certain* hauteur. 

AUfigure4onadesigi^parUreTerence30Upara 
duttou3. paxkreteresMSl Upam 

basse du troo. dont k diametre D est kinemeoiiecduidelapartie3a 
I^pieTcaxie 4 representees^ 
35 general que celkdtote en de^ 
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Neanmotra, die est depourvue dans sa panic basse d'un orgaae obturaleur 
gonflable. du fait qu or a affaire aim trou borgnc ; de plus, U prtYonnc 4 posstde une 
portion d'extremi t£ basse 40 dc section elargie. 

La preTonne 4 cat rapportfe par une age tnbdaire 5«i adef.awtwUWc 
5 tur no tambour dc stockage iiiu£ en surface, el qui perroct de la faire d cacen d r e a 
l'intericur du puits. et dc lui foumir les fluidcs de cimentation et de gonflagc, aiari que 
I'caergte dlectrique poor la polymerisation de la preTonne, par Hntennediaire d'un 
dlaf»atttfdeiaccordemc^ 

la preTonne et se facoordant ca partie basse de ceUe-d a. une tern de distribution 51. 
10 Ce type dc tige d'ader ennxuable est cottramment designee dans le mAier 

par le tenne anglais ^COILED TUBINO" - en abctf* "CT." 

Comme oda eat decrit dans le WO- A-94/21 887 deja rite\ la prcTorme eat 
obturec 4 aes extrenute* haute ct basse, de mat)^ 
bice etfou dcooupabi aa en fin d'opcratioa 
15 La tftte distributrke 51 possedc une double valve 52, 53, action n ahte 

aelecn vement (depuis la surface). 

Comme illustre* mux figures 6 et 7. la valve 52 permet de distribuer un 
nuidede pinnate a rmteiw 
cUstnTjuerundmejunu^ 
20 Omimeffluslrx^U figure 8, ta 

rcmtradtalemeiuiv^ 
travcntetiooeottdefhfmiaay 

Bienensendu.jwurc^ce^ 
biement transversa! cfcmpr^^ 
25 depliee*quiconespori^ 

Lotsquc la preTonne est rcpliee tur clJc-mtae, die presente une icction en 
-IT ou en forme d'escargot - comme iliustre* par exemplc aux figures 6A et 6B> 
reapectivecaent du documeol WO-A-94/25655 ; kxsqu'etfe est depliee die preseate uoe 
s e ct ion cireulaiie, 
30 UpitTonne4estpoMU0cn^ 

d'extremiu? plus large 40 ae trouve en regard de I YUrgisacment de puis 31 ; la longueur 
du trou 3 eat determine* pour que, dans cette position. In portion aupeneure de la 
prtTormeactiouve en regard ocTfl 

On precede alec a llnjcc^^ 
35 preTorme, via la valve S3 (Heches X figure 9). 

Le ciment est choisi pour avoir une density voisine - voire legerement 
supencure - de celle de la boue liquide 7 se trouvant dans ie puits. 
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L'arrivee de dment a la base de U pceTorme chasse done eette boue vers le 

haul 

Comrae iilustre" a la figure 10, on precede ensuite au gonflage de la 
preTorme. en injectant un fluidc sous pression a rinleneur de cdle-ci, via la valve 52 
5 (Heches I). 

11 s'agjt soit d'un liquide introduit de I'extcneur (deputs la fee de puits) 
par Ke conduit 5 dans la preforme, soil d'un liquide (eau, boue ou parole) present dans le 
puits etpompe' dans UpreTorrae. 

U liquide de gon/lage est avantageusement choia pour avoir une demitf 
10 ttgerenicmsoperietireacelleftiam 

gooflage va se faire progressivenicnt du has vera le haul, comme symbolist par les 
neefaes Gala figure 10. 

A dtfaut, la progression du gonflage du bas vera lehaiUpeut toe conlrtMe 
en prcvoyant, le long de la preTorme, une serie de bagues de contention f rangibles, dont 
15 k seiiilde rupture est adaptf a 

Le cimeat est par consequent refoule cgaleraent de bes en haut contre la 
pan* du puiti, commc symbolist psr la niche H, tandts que la boue 7 se trouve cnassee 
verslehauL 

De preference le volume de ciment penpbenque n'est pas suffisant pour 
20 attebdrcU parte hiife liaison sans riinent dam 

Ujonedejonctkmeatrelespo^ 
ID- 

I>preTeience,UpreTcrae 4 posset 
cnaud, prise en sandwich entre une peau intetieure et une peau cxterieure clastiques, et 
25 munie, con) inteneur, d' une reserve contenant de la resinc apte a migrer vera Kexteneur 
pour former des bourrekts annulaires favorisant I'ancrage et r*ancbeit£ du tubage contre 
la paid du pails. 

Une preTorme de ce genre est decri te dans la demande de brevet f rancais 
9408691 deposeele 7 jufllet 1994 par la demanderesse, et dans son extoaion interna- 
30 tiomle PCT/FR 9SKW9G2. 

Ces venous amulaires, repartis lout le long de la preTorme sont reT erenoes 
9 ; de preference il est prfvu une density plus graade de venous (e'eat-a-dire un 
ccartementplusfaito 

maniere a assurer une bonne eTancbeite* dans la liaison bout-a-bout des different* 
35 trcocon*. 

Le cfaauiTage et la polymerisation de la preTorme sont realises une fois le 
gonflage tennipe^Uprcsslonde gonflage ctant mainimne a riniftieorde U preTorme, 
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A licit indwaiif, U pression interne est de rordre de 15 bars. 

Le chauffage de la preTorme pent se fairc soil en introdubant va Guide 
chand & rintenci* dc la pitfonne, soit par reaction cirimique exothermique, soil encore - 
de preference • par efTet Joule, an moyeo de resistances dlcctriquei (fill cuauffants) 
5 disposed da« to paioide to pitforaew^ 
aectriquedeptustottedepttts,m 

A titre Indtoatif, la temperature nteMaireiUpdyn^MoiicstderonlR 
de 1 10 4 140 # C t et la dude de cette tope eat de 1'ordre de six thuit hemes* 

Lonque la pdyinemaiion des venous 9 et de la paroi de preTorme est 
10 terming et que le anient 6 a fait sa prise (figure 12). on retire 1' outillage 500. SO, 51 
(DecteK. figure 13). 

On instslle alorsunoutil de coupe (501) i rcxtremite* du tube 5, et on 
decoupe le manchon detanchat* de I 'extrfmitf haute de la prtformc (polymeriaee) 4* 
(figure 14). qu'on arracbe easutte. On opere de la mtae maniere pour le manchon 
15 infeneur. 

On obrieni slori im troncpn de cbemisage rigid© 4' qui piolongc coaxiale- 
ment le tubage prfeddeat 2 (voir figure 15). 
^ L'operation qui vieut d'etre ddcrite est Wen sur relteree. tronoon aprts 

troncon. afin d'obtemr U profoodeur de puitt chemise* souhaitec. 
20 Dmi un mode de realisation possible de U prtformc. celk-ci a uoe Ime 

compose* a 30% de reaiae cpoxy et a 70% de fibres de vem, ceae Ime eyant one 
epeisseur de rordre de 14mm ; lea pcaux ioteneure et extecieure, en caoutchouc 
tynthfuque, out respectivemeat uoe eptisseur de 2mm ct de 6mm environ. 

A thre indicatif, la portion principale de la preTorme 4 posscde, a Fetal 
25 depfce\ un diametrc interieur de rordre dc 140mm et un diametrc exterieur de rordre de 
184mm. tandia que la portion elargi* 40 pocsede un diametre interieur de rordre de 
1 88mm etundismetre exterieur^ 

Lei portions 30-32 et 3 1 du puiti ont de* diametre* moyens de rordre de 
197mm et de 244,5mm. rcspeon vement 
30 LalonguevdeacUITefentstro^ 

simple titre indicate to longnm 

La figure 16 reprdsente un pints F chemist par un ensemble de troia 
troocpns 2A, 2B et 2C about* et dmente~e. 

La figure 17 reoresente achematiquemeat tme installation de t£$e de puits 
35 quipermetc*mcttrccnc«uvi*te 

Sur cettc figure, la tate de puits. rtfeVencee 55. est equipee d'uuc itructure 
inAaUique (chassis) 100 entourant to tfttede puits. 
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CcQc structure 100 pone un mjectem 101 pourvu d'un sabot d*appui 102, 
et smut i supporter etipoosserksdifrdirau materiels looqu'ils $ooi dcsccodus dans 
le pints ou retires de cdui-ci ; die se trouve A 1'iplomb dc I 'entree du puits> 

On a design* par la leTercnce 54 on tambour de stocfcagc sur kqud est 
5 ciiioulccUpt«Totiiie;ete 

La itTereace 540 dengne un sabot de support etdeguidagede la prffonne 
a 1* entree du putts. 

Let reference* 56 et 57 designee! des tamboua sur lesqueU soot emoules 
etstocterespecuvement Us tubes -CT." (Coiled Tubim) 560 et 5. 
10 Le tube 560 sen i supporter et a deplaccr routfl de forage ; le tube 5 

(comme deja <fit) sert a supporter la prtfonne, a amener Ics fluklea de gonllagc et de 
5*ifyf]t«>inw a la prtfonn^ fet a la connecter a una source de couiant electrique (poor la. 
polyni£rtntKXi). 

L'dectricil* est fouxnie par un genersteur fiectriqoe 58. 
15 LaieYeteoce59 dengne unecabine de control* de Pooeration. 

De miniere dassiaue, Pentree du puits a forer est imdakroeot garme d'un 

cuvdage 550. 

Le trepan 1 est adapt* i I 'exixemite* du tube 560, lequd est deroutt du 

tambour reVaepteur 56, support^ 101 

20 (voir figure 18). 

On precede alonau forage dutrou.de forme Aagfe 3, destind i itoevoir 

1c premier trace* (figure 19), 

ApttsmiKenpUcedeUprtTorme.d 

polymerisation insitudcceDe^. vuuncondacteurdectr^ 

25 on retire kecaduit central (30), k 

54 (vide) surlaquelle elait initialemeni stoefcee la petferroe (figure 20). 

UpreTormese trouve aboute^ 

On deTait ensuile les connexions nydraulique et electrique avec la 
preTorme, on instaile et on aceUe de maniere Aanche autour de la ttte du pdut un 
30 anrtrriuVr ****** A. ced par une technique conventk»ncile (figure 21). 

A Taide de Poutil de coupe 501, porta* par le tube 5. oa decoupe tea 
aancaons d'Aanchfit* bant et bus (figure 22). 

L'&ape mivante coosiite a forer la icctioo suivante, pour obtenir im tree 
aag63ptoloogeaatlcttonc^2(figuie23) > 
35 Ensate,c«caUbteksdUmetiea« 

du trou3. a Taide d'un iiutrumentapprooric' 1000 (figure 24). 

Oninctenplaceia»nouvdtepreTcni» 
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On la descendre dans le pints, et on U potiuoone conveaaWcmenl dans 
le trou 3. On la connect* au tube 5. et on procMe «u goonage, i U timcatatkw. eta (a 
polymeiisatioo (figure 26). 

On retire le conduit central 50. qu'on remonte et qu'on enroule sur le 
tambour recepteur 54 (figures 27 et 28). 

On suspend Pootil de coupe 501 au mbc 5. etoole descend |»urdecoupcr 
les manchons d'extremte (figure 29). 

On obticnt tins deux troo9orarigide«aboates2A,2B (figure^ 



2741907 



10 

REVEND1CATIONS 



1. Proofde* pour forer ct chetniser un puits. notamment un puits de forage 
pftrolicr, au moyen d'un ensemble de tooacons tubuUirw - ou preTorraej - similairea. 
tratialement aouplea, aptes a etre repftiecs loogitucfiaikmeat stir elles-mtaes pour ttre 
introdirites dans le puis, puts a toe depliecs radialement sous reflet d'nne pression 

5 interne pour prendre use forme cyundrique, et enfin a toe rigktificcs in ata par pol yroen- 
salioo de leur parot, rencombrement transversal d'une preTorme reptiee e*um de 
dimension nuudniale sensiblemeat mfeneure a sou <fiametre interne a rent deplte\ eC 
lesdte* jvtformcs (4) possttaot one portion d'exxim* (40) dont le aaxnetre - npres 
deptiemeat - est legerement superieur a ctiui du rcste de U preT ormc, cc qui permet leur 
10 jonction bout-a-bout par emboftement avec recouvrement de latfite portion d'extremite" 
(4Q v carmctens6paxlefaitque,onpfemier 

r entree du puits. sa portion d'extremite* elargie (40) tournec vers le bas, 

a) on fait passer axialement, de haut enbasa travers ledit tronoon (2) , un 
outil de forage (1), et on fore au-dessous et dans le proJongement de oe uonocm (2) un 
15 trou (3) de forme ec de profondeur adaptees pour recevoir le troncon suivant ; 
^ b) on retire ToutU de fonge (1); 

c) on introduit une preTorme (4). a rent replied k i'inteneur du puits en la 
faisant traverser le tronoon (2) deja en place, et on la positionnc oonvenablement a 
rinterieur du trou (3), sa portion d'extremite* haute vcoant se placer k rinterieur de la 

20 portion d'extremite* elargw (40) du troncon (2) ; 

d) on introduit un cunent fluide (6) au food du trou (3), autour de la 
portion d'extremite' basse de la preTorme ; 

e) on introduit un fluide sous pression (8). de denstte* supeneure a la 
densiut du cimenl (6), k rinterieur de la preTorme (4) afm de la deplier radialement, 

25 progressivenietttdebasenhaut, 

de la preTorme, centre la pant dutou (3); 

0 tout en maintenant la preTorme sous prcssioo interne, on en chaufTe la 
poroipourUporymeiiser; 

g) |e ciment ayant pris, et la preTorme ayant dorci pour constituer un 
30 Uoncon tubuuirc rigidB do tfrrro'«»g* (4*). on retire axialement les cartilages ayant servi 

au gooJla^eta^ polymerase 

h) on reitere roperatioo pour les tronoons strivants, jusqu'a obteniV la 
longueur de puits chemise* souhaitee. 

2 . Ptoce<ie~ sdon revendtcanoo 1, caracterise' par le fait qu'oo utilise un 
35 oiuilde forage (l)du genre* 
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radiate, k avoir un premier tot d'encombrement minimaJ, lui permcttaot de passer a 
I'intirieur du 000900 (2) deja en place, un second ftat, d'eacombrcment miermAiiaire, 
pour k forage de U partie priodpalc (30) du trou (3) ct un troisieme 6tar, d'encotnbcemem 
maximal, pour te forage de li partie (31) du txtxi (3) deatinee a reccvoir U portion fiargie 
5 delapreTorme(4). 

3 . Prootfd* adon la revcndicatioa I ou 2, cafactlristf par le fait que ledit 
outillage comprend une ite (51) 4 double valve (52, S3) placce en partie base de la 
prtfonne(4),etapie*dbtri^ 
preT bnne (4) ei on dmettt nt^(7)irext6ietffdecdk<i 
10 4 . Installation de forage el de chemisage, destit^e a la miae en oeuvre du 

pioo6S6 sdon t'vae to remdlcadoM 
tftedupuits: 

- one bobine (54) de atockagc et de reception, a 1 Vat enroute, de ladite 

preibrme(4); 

15 - une tfcte (101) surplombant 1'entrec (55) du puits, apte a permen r e le 

guidage et l*introd«ctioa dans le puits de la prtforme (4) et des different* outtllages 
servant an forage du putts ainsi iju* au gooflage et 4 la polymerisation de la pr£f onne \ 

- des bobtnes (56, 57) destockagea I'feft earouM de tubes mfialliques 
e1astkjUcnKmd6formabks (560, 5) aptea afaire desoeodreet reniontcr leedits onnJlages 

20 dans k puits, Tun (5) de ees tubes eontenant uo cftble servant a ralimentauoo de la 
pvtfonne en oonrant Aectrique ; 

- on g&tralcur de courant aectrique (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 



[vertical text in left margin:] FR 2 741 907 - Al 
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1 

PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which — after unfolding — is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 
operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

0 while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 
the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20, 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
1 5 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 51. 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 11). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4 5 (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 
entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially flirnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 



6 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

10 Two rigid, abutted sections 2 A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding — is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 
10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 
15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



a BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



LI REFERENCE(S) OR EXfflBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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